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167, the number of ridges increasing with the amount of strain to
which the metal has been subjected. The dark lines are due
to the fact that the light coming through the microscope tube
is not reflected back into the tube from all parts of the surface,
but that part of it is reflected out of the field of vision when it
strikes the inclined' surfaces of the ridges formed by the slip.
Rosenhain has called these dark lines "slip bands/' and the term
has come into general use.

Another phenomenon, closely allied to the formation of slip
bands, is the production of what has been called "amorphous
cementing material" along the planes where slipping occurs. The
following theory, first proposed by Beilby, is generally, though
by no means universally, accepted. The assumption, for which
much experimental evidence has been produced, is that when the
crystal planes glide or slip on each other, a small amount of
material is produced which is amorphous in character and is
much harder, tougher but less elastic than the material from
which it is formed. As the amount of strain increases the amount
of amorphous material also increases, and those properties which
are characteristic of the amorphous material become more
strongly marked. The practical effect of the formation of this
amorphous cementing material is well known, as it is the cause of
the hardening of rolled copper sheets, the production of spring
brass wire by cold work and other operations of the 'same sort
where mechanical work greatly increases the hardness and tensile
strength of the material. The amount of amorphous material
which can be produed safely in practice is limited by the fact that
brittleness, as well as hardness, accompanies its formation, so
that if the metal is to withstand shock the amount of amorphous
substances must be carefully controlled.

Neither slip bands nor amorphous material can be seen under
the microscope when the specimen is polished in the usual way,
but both effects make the specimen readily susceptible to local
etching attacks with the formation of characteristic dark lines
and bands which are distinctly visible even at low magnifica-
tions. These lines or bands which have been developed by the
etching of a strained metal are often known as " etch bands,"
and are of the greatest significance to the metal tester.

The fibrous structure, which is so characteristic of badly over-